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(57) A septum for use in sealably covering a fluid
cavity of an implantable medical device, such as an ac-
cess port, is disclosed. The septum is resilient and in-
cludes a reinforcement structure that bolsters septum
placement over the fluid cavity so as to inhibit unintended
separation of the septum from the medical device when
the fluid cavity is under pressure, such as during power
injection of fluid into the fluid cavity. In one embodiment
the septum comprises a resilient septum body that in-
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cludes a flange disposed about a perimeter thereof. A
reinforcement component is disposed in the flange for
reinforcing engagement of the flange with a correspond-
ing groove defined about an opening to the fluid cavity
of the medical device so as to inhibit unintended detach-
ment of the septum from the medical device. The rein-
forcement component in one embodiment includes an
annular cord disposed in the flange.

FIG. 6

Printed by Jouve, 75001 PARIS (FR)



1 EP 3 932 464 A1 2

Description

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims the benefit of U.S. Pro-
visional Patent Application No. 61/345,846, filed May 18,
2010, and entitled "Access Port Including a Single-Piece
Body," which is incorporated herein by reference in its
entirety.

BRIEF SUMMARY

[0002] Briefly summarized, embodiments of the
presentinvention are directed to a septum for use in seal-
ably covering a fluid cavity of an implantable medical de-
vice, such as an access port. The needle-penetrable sep-
tum is resilient and includes a reinforcement structure
that bolsters septum placement over the fluid cavity so
as to inhibit unintended separation of the septum from
the medical device when the fluid cavity is under pres-
sure, such as during power injection of fluid into the fluid
cavity. The reinforcement structure further assists in pre-
venting septum separation during other septum stress
events including insertion of a needle through the septum
to access the port fluid cavity, or removal of the needle
from the septum when access is no longer needed.
[0003] In one embodiment the septum comprises a re-
silient septum body that includes a flange disposed about
a perimeter thereof. A reinforcement component is dis-
posed in the flange for reinforcing engagement of the
flange with a corresponding groove defined about an
opening to the fluid cavity of the medical device so as to
inhibit unintended detachment of the septum from the
medical device. The reinforcement component in one
embodiment includes an annular cord disposed in the
flange.

[0004] Various methods for inserting the reinforced
septum into the groove in order to sealably cover the fluid
cavity are also disclosed, including temporary deforma-
tion of the septum, oversizing of the outer diameter of
the groove, and the use of memory shape materials for
the reinforcement cord. A septum configured as de-
scribed herein can thus be secured to the access port
without the need of an additional cap or retaining ring.
This in turn enables an integral access port body of sin-
gle-piece construction to be employed, which provides
simplified design and construction.

[0005] These and other features of embodiments of
the present invention will become more fully apparent
from the following description and appended claims, or
may be learned by the practice of embodiments of the
invention as set forth hereinafter.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006] A more particular description of the present dis-
closure will be rendered by reference to specific embod-
iments thereof that are illustrated in the appended draw-
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ings. It is appreciated that these drawings depict only
typical embodiments of the invention and are therefore
not to be considered limiting of its scope. Example em-
bodiments of the invention will be described and ex-
plained with additional specificity and detail through the
use of the accompanying drawings in which:

FIG. 1 is a perspective view of an access port that
serves as one possible environmentin which an em-
bodiment of the present disclosure can be practiced;

FIG. 1A is a cross sectional side view of a portion of
an implantable access port including a septum con-
figured in accordance with one embodiment;

FIGS. 2A and 2B respectively show top and cross
sectional side views of a septum configured in ac-
cordance with one embodiment;

FIGS. 3A and 3B respectively show perspective and
cross sectional side views of an access port body
configured in accordance with one embodiment;

FIGS. 4A and 4B respectively show perspective and
cross sectional side views of an access port in ac-
cordance with one embodiment;

FIG. 5 is a cross sectional side view of an access
port body in accordance with one embodiment;

FIG. 6 is cross sectional side view of an access port
including a septum according to one embodiment;

FIG. 7 is a cross sectional side view of an access
port including a septum according to another em-
bodiment;

FIG. 8A-8D are cross sectional side views of possible
access port groove shapes in accordance with one
embodiment;

FIGS. 9A-9C are cross sectional side views showing
insertion of a septum into a groove of an access port;

FIG. 10 is a top view of a septum including a seg-
mented cord in accordance with one embodiment;
and

FIG. 11 is a cross sectional side view of a portion of
an implantable access port including a septum con-

figured in accordance with one embodiment.

DETAILED DESCRIPTION OF SELECTED EMBODI-

MENTS

[0007] Reference will now be made to figures wherein
like structures will be provided with like reference desig-
nations. It is understood that the drawings are diagram-
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matic and schematic representations of exemplary em-
bodiments of the present invention, and are neither lim-
iting nor necessarily drawn to scale.

[0008] For clarity it is to be understood that the word
"proximal” refers to a direction relatively closer to a clini-
cian using the device to be described herein, while the
word "distal" refers to a direction relatively further from
the clinician. For example, the end of a transcutaneous
catheter placed within the body of a patient is considered
a distal end of the catheter, while the catheter end re-
maining outside the body is a proximal end of the cath-
eter. Also, the words "including," "has," and "having," as
used herein, including the claims, shall have the same
meaning as the word "comprising."

[0009] Embodiments of the present invention are gen-
erally directed to a septum for use in sealably covering
a reservoir, or fluid cavity, of an implantable medical de-
vice, such as an access port. The septum is needle-pen-
etrable so as to enable piercing thereof by a needle or
other suitable cannula or device to infuse fluids into, or
remove fluids from, the fluid cavity.

[0010] In one embodiment, the septum is resilient and
includes a reinforcement structure that bolsters septum
placement over the fluid cavity so as to prevent blow-out
of the septum, i.e., unintended separation of the septum
from the medical device when the fluid cavity is under
pressure, such as during pressurized injection of fluid
into the fluid cavity of an access port. Power injection of
fluids into an access port is one example of such pres-
surized fluid injection, wherein fluid is injected into the
fluid cavity of the access port at a rate of about five ml
per second at a pressure of about 300 psi, for example.
Other fluid pressure scenarios are also possible.

[0011] Inoneembodiment, the reinforcement structure
of the septum includes an annular bead, or cord, dis-
posed within a flange circumventing an outer perimeter
of the septum. The cord is configured to provide for re-
inforced retention of the septum flange within a groove
defined about an opening of the fluid cavity of the access
port such that the septum sealably covers the fluid cavity.
So configured, the septum is secured to the access port
without the need of an additional cap or retaining ring.
Indeed, in one embodiment an integral access port body
of single-piece construction can be used, thus providing
simplified design and construction.

[0012] ReferenceisfirstmadetoFIGS.1and 1A, which
depict various details regarding an implantable access
port, generally designated at 10, according to one em-
bodiment. The port 10 includes a body 12 including a
suitable material. In one embodiment, the port body 12
includes plastic, such as an acetyl resin for instance,
though it is appreciated that other suitable plastics and
materials can be employed for the port body, including
titanium or other metals or combinations of metals, plas-
tics, or both. The body 12 defines a generally cylindrical
fluid cavity 14 (though other cavity shapes are possible)
defined in part by a wall 16. A stem 19 in fluid communi-
cation with the fluid cavity 14 is also included so that fluids
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can be passed to and from the fluid cavity.

[0013] As best seen in FIG. 1A, the body 12 defines
an opening 18 to the fluid cavity 14. An annular recess,
or groove 20, is defined in the wall 16 proximate the fluid
cavity opening 18. The groove 20 generally defines a
rectangular cross sectional shape and further defines an
outer diameter ("OD") 20A. Note that other cross sec-
tional shapes are possible for the groove. The groove 20
is sized toreceive therein a flange of a septum, described
below.

[0014] As mentioned, and with additional reference to
FIGS. 2A and 2B, the access port 10 further includes a
septum 22 disposed in the opening 18 and configured to
sealably coverthe fluid cavity 14. The septum 22 includes
a suitable material such as silicone that enables it to be
penetrated by a needle or other cannula so as to provide
fluid access to the fluid cavity 14, such as for the infusion
into or removal of fluids therefrom. The silicone or other
suitable material included in the septum 22 also enables
the septum to be resiliently compliant.

[0015] As best seen in FIGS. 2A and 2B, the septum
22 inthe present embodiment is circular and includes an
annular flange 24 extending about a perimeter of the sep-
tum. The flange 24 itself defines an outer diameter ("OD")
24A and is sized and configured to be received within
the groove 20 such that the septum 22 is disposed in the
opening 18 and sealably covers the fluid cavity 14. So
disposed, the septum 22 further defines an upper portion
22A disposed above the flange 24, as viewed from the
perspective shown in FIG. 1A.

[0016] As seenin FIGS. 1A, 2A, and 2B, a reinforce-
ment structure is included in the septum 22. In particular,
an annular reinforcement bead, or cord 26, is included
within the septum flange 24. Though shown fully encap-
sulated by the septum flange 24, the reinforcement cord
26 in one embodiment could be partially exposed. It is
appreciated that the reinforcement cord 26 can be includ-
ed within the septum flange 24 as shown in FIGS. 1A,
2A, and 2B via any one of a plurality of methods, including
insert molding of the cord into the septum, mechanical
insertion into the flange after cutting a circular slit therein
followed by re-sealing of the slit, etc. Also, the reinforce-
ment cord shown here includes a round cross sectional
profile; it is appreciated, however, that the cord can in-
clude other cross sectional profiles, including square, tri-
angular, pentagonal, polygonal, oval, twisted, slotted,
spring coiled, etc.

[0017] The reinforcementcord 26 is non-resilientalong
its circular axis such that, when the flange 24 is received
within the groove 20 of the fluid cavity 14, the cord pro-
vides rigidity to the flange and prevents deformation
thereof. This in turn prevents blow-out or unintended de-
tachment of the septum 22 from the port body 12, espe-
cially when the port fluid cavity 14 is under pressurization,
such as during power injection, for instance. So config-
ured, then, the reinforcement cord reinforces, or bolsters,
engagement of the flange with the groove of the port
body.
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[0018] FIGS. 3A and 3B show details of the port body
10 before attachment of the septum 22 thereto. In one
embodiment, placement of the septum 22 in the access
port 10 can include deforming the septum, such as by
partially folding in the manner shown in FIG. 4A. Note
that even though it is substantially non-elastic in a direc-
tion parallel to its circular axis, in one embodiment the
reinforcement cord is capable of a limited amount of de-
formation in other directions, such as the folding defor-
mation shown in FIG. 4A.

[0019] Once partially folded as in FIG. 4A, the septum
22 can then be inserted into the fluid cavity 14 via the
opening 18 such that a portion of the reinforced septum
flange 24 seats within the groove 20. Portions of the
flange 24 adjacent the seated portion can then be worked
into the groove 20 until the flange is completely seated
therein and the septum 22 is no longer deformed, as in
FIG. 4B. In one embodiment, it is appreciated that full
seating of the septum flange occurs with the assistance
of temporary pressurization and/or depressurization of
the fluid cavity.

[0020] In another embodiment, the septum can be
placedin the fluid cavity via the assistance of a placement
tool to temporarily deform the septum so as to insert its
periphery into the port body groove. In one embodiment,
the tool includes a tube that radially compresses the sep-
tum and a plunger that pushes the compressed septum
out the end of the tube and into the groove of the port
body. In another embodiment, the tool includes a funnel
shaped member in which the septum is initially disposed,
and further including a rolling rod that can be pressed
along the periphery of the septum to pass the septum
periphery out of the funnel and into the port body groove.
These and otherinsertion tools are therefore contemplat-
ed.

[0021] In one embodiment, the reinforcement cord 26
includes a plastic, such as polypropylene, acetyl resin,
or other plastic or thermoplastic that includes suitable
stiffness so as to prevent buckling under hoop stress. In
other embodiments, the cord can include any suitable
material such as woven or non-woven metals, plastics,
ceramics, high durometer silicones, titanium, stainless
steel, nylons, copolymers, and acrylics, etc. In yet anoth-
er embodiment, the reinforcement cord can include a sil-
icone with a durometer rating that renders it harder rel-
ative to a hardness of the septum itself.

[0022] In one embodiment the reinforcement cord in-
cludes a nickel and titanium alloy commonly known as
nitinol, which is a shape memory material. So configured,
the reinforcement cord can be initially formed and dis-
posed within the septum while defining a first shape con-
figuration that facilitates relatively simple placement of
at least a portion of the septum flange into the groove of
the port fluid cavity. Such a first shape configuration of
the cord can cause a first half of the septum to assume
a partial folded shape while a second half of the septum
remains unfolded, for instance. After the unfolded portion
of the septum is seated in the groove. the septum can
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be heated so as to activate the shape memory charac-
teristic of the nitinol reinforcement cord, which causes
the cord to change shape to a predetermined second
shape configuration. In one embodiment, the second
shape configuration is a circularly flat cord configuration,
such as that shown in FIGS. 2A and 2B, for instance.
Shaping of the reinforcement cord to the second shape
configuration causes the formerly folded half of the sep-
tum to flatten, which enables the rest of the septum flange
to seatinto the groove and sealably cover the fluid cavity.
Thus, the septum disposed in a final flat configuration
with the entire flange is disposed within the groove.
[0023] As mentioned, once the septum flange is fully
seated within the groove, the reinforcement cord acts as
a strengthening element to inhibit unintended removal of
the septum from its position covering the fluid cavity of
the implantable access port. In addition, in one embodi-
ment the reinforcement cord maintains the septum flange
in place within the groove so as to enable construction
of the access port body as an integral, single-piece com-
ponent, i.e., without the need for a retaining ring or cap
to retain the septum in place. This in turn simplifies con-
struction and design of the access port.

[0024] Note that, though an access port is shown and
described herein, in other embodiments other implanta-
ble medical devices thatinclude a septum secured there-
to can also benefit from the principles of the present dis-
closure. As such, the present discussion should not be
intended to limit the embodiments of the present disclo-
sure in any way.

[0025] FIG. 5 shows that in one embodiment, the fluid
cavity can be shaped other than cylindrically. For exam-
ple the side wall 16 of the port body 12 in FIG. 5 is slanted
so as to define a frustoconically shaped fluid cavity 14.
This configuration can be employed to assist in urging
the septum flange 24 to seat in the groove 20. Other fluid
cavity shapes are also possible. More generally, it is ap-
preciated that the top view cross sectional shapes of the
septum and fluid cavity can also vary from circular, in-
cluding oval shapes for instance.

[0026] As mentioned further above, note that the cross
sectional shape of the groove can vary from the rectan-
gular configuration shown in FIG. 1A. For instance, in
one embodiment the OD 20A of the groove 20 can define
a concave shape. In another embodiment, the groove
caninclude a convex, or cupped, shape as shown in FIG.
5 so0 as to assist in retaining the septum flange. In one
embodiment, the OD 24A of the flange 24 can be corre-
spondingly shaped to match the groove OD 20A. Further
non-limiting examples of possible cross sectional shapes
for the groove 20 are shown in FIGS. 8A-8D.

[0027] Itis appreciated that the position of the groove
in the fluid cavity can vary according to design. Moreover,
the thickness of the groove and corresponding septum
flange can also vary from what is shown and described
herein. These and other variations are therefore contem-
plated.

[0028] FIGS. 6 and 7 show that the size of the septum
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22 can vary from thin (FIG. 6), including a relatively thin
septum upper portion 22A to thick (FIG. 7), wherein the
septum upper portion is relatively thick. In the case of the
thin septum 22 of FIG. 6, an area of radial compression
includes a majority of the thickness of the septum, while
the thick septum of FIG. 7 includes only a lower portion
of the septum thickness where radial compression is
present. Note that the cord-equipped septum discussed
herein enables a septum to be mated to the access port
body without unduly increasing the thickness of the port,
thus preserving a low profile port configuration, if desired.
[0029] FIGS. 9A-9C show that, in one embodiment,
the OD 20A of the groove 20 can be greater relative to
the OD 24A of the septum flange 24 such that ease of
insertion of the septum flange into the groove is facilitat-
ed. In particular, these figures show a process for insert-
ing the septum into the port body including laterally com-
pressing the septum 22 such that its centerline CL, is
offset from the centerline CL, of the port body 12 while
inserting a portion of the septum flange 24 into the groove
20. With the septum still laterally compressed, the op-
posing portion of the flange 24 is inserted into the groove
20. Such insertion is made possible due to the oversized
nature of the groove OD 20A. Once the flange 24 has
been seated in the groove 20, compression of the septum
22 is released, and the septum centers in the opening
18 such that is centerline CL, substantially aligns with
the centerline CL, of the port body 12.

[0030] FIG. 10 shows that in one embodiment the re-
inforcement cord can include other than a continuous
configuration. Indeed, FIG. 10 shows the reinforcement
cord as including a plurality of reinforcement segments
28 that are arranged in a generally circular pattern and
disposed within the flange 24 of the septum 22. These
and other reinforcement schemes are therefore contem-
plated. In another embodiment, a plurality of reinforce-
ment cords can be included in the septum flange. FIG.
11 shows that, in one embodiment, a septum 122 that
includes no upper portion can also include the reinforce-
ment cord 26, thus illustrating the ability to include a re-
inforcement cord in septa of varying types and configu-
rations.

[0031] Embodiments of the invention may be embod-
ied in other specific forms without departing from the spirit
of the present disclosure. The described embodiments
are to be considered in all respects only as illustrative,
not restrictive. The scope of the embodiments is, there-
fore, indicated by the appended claims rather than by the
foregoing description. All changes that come within the
meaning and range of equivalency of the claims are to
be embraced within their scope.

[0032] The following items also form part of the present
disclosure.

Items

[0033]
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1. A septum for sealably covering a fluid cavity de-
fined in an implantable device, comprising:

a resilient septum body; and

areinforcement component disposed in the sep-
tum proximate a periphery thereof for reinforcing
engagement of the flange with a corresponding
groove defined about an opening to the fluid cav-
ity of the medical device so as to inhibit unin-
tended detachment of the septum from the med-
ical device.

2. The septum as defined in item 1, wherein the pe-
rimeter of the septumis circular, wherein the septum
defines an annular flange, and wherein the reinforce-
ment componentincludes atleast one reinforcement
cord disposed within the flange of the septum.

3. The septum as defined in item 2, wherein the re-
inforcement cord includes a plurality of discrete seg-
ments.

4. The septum as defined in item 2, wherein the re-
inforcement cord is a continuous annular cord includ-
ing a circular cross sectional shape, and wherein the
reinforcement cord is substantially non-resilient
along an annular axis thereof.

5. The septum as defined in item 4, wherein the re-
inforcement cord includes a memory shape material
and is capable of assuming a first shape configura-
tion during placement of the septum flange in the
groove and a second shape configuration after at
least partial placement of the flange in the groove.

6. The septum as defined in item 2, wherein the
flange includes a rectangular cross sectional shape.

7. An implantable access port, comprising:

a body defining a fluid cavity and a recess; and
a needle-penetrable septum covering the fluid
cavity, the septum including:

a flange that is received within the recess
of the port body; and

a reinforcement component disposed at
least partially within the flange, the rein-
forcement structure bolstering engagement
of the flange with the recess.

8. The access port defined in item 7, wherein the
port includes at least one of a thermoplastic and a
metal, wherein the recess includes an annular
groove defined proximate an opening of the fluid cav-
ity, and wherein the flange is annularly defined about
the septum.
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9. The access port as defined in item 7, wherein the
reinforcement includes an annular cord disposed
within the flange of the septum so as to prevent re-
moval of the flange from the recess when the access
port is subjected to power injection.

10. The access port as defined in item 9, wherein
the septum is substantially circular and includes sil-
icone, and wherein the reinforcement cord is insert-
molded within the flange of the septum.

11. The access port as defined in item 7, wherein
the reinforcement cord includes at least one of poly-
propylene, acetyl resin, silicone, titanium, and stain-
less steel.

12. Amethod for assembling an implantable medical
device, the method comprising:

providing an implantable medical device defin-
ing a fluid cavity with an opening and a groove;
providing a needle-penetrable septum including
aflange and a reinforcement structure disposed
at least partially within the flange;

placing the septum in a first shape configuration;
inserting at least a portion of the flange into the
groove; and

placing the septum in a second shape configu-
ration such that a remainder of the flange is seat-
ed within the groove and the septum covers the
fluid cavity of the medical device.

13. The method for assembling as defined in item
12, wherein the reinforcement structure includes an
annular reinforcement cord disposed within the
flange and wherein placing the septum in the first
shape configuration is accomplished via assistance
from an insertion tool.

14. The method for assembling as defined in item
13, wherein the reinforcement cord includes a shape
memory material, wherein placing the septum in the
first shape configuration includes forming the rein-
forcement cord such thatthe cord constrains the sep-
tum into a shape that facilitates insertion of at least
a portion of the flange into the groove, and wherein
placing the septum in a second shape configuration
includes activating the shape memory of the rein-
forcement cord such that the cord assumes a final
configuration with the entire flange seated within the
groove.

15. The method for assembling as defined in item
12, wherein placing the septum in the first shape
configuration includes deforming at least a portion
of the septum so as to enable passage of a portion
of the septum through the opening, and wherein
placing the septum in the second shape configura-
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tion includes allowing the septum to return to a nat-
ural, untwisted state.

16. The method for assembling as defined in item
12, wherein the medical device includes an implant-
able access port including an annular groove dis-
posed proximate the opening of the fluid cavity,
wherein the flange of the septum is annular, wherein
an outer diameter of the groove is larger relative to
an outer diameter of the annular flange, wherein
placing the septum in the first shape configuration
includes pushing a centerline of the septum past a
centerline of fluid cavity of the port while inserting a
portion of the flange into the groove, and wherein
placing the septum in the second shape configura-
tion includes releasing the septum so that the re-
mainder of the flange seats within the groove and
the centerlines of the septum and the fluid cavity sub-
stantially align.

17. A needle-penetrable septum for covering a fluid
cavity of an implantable device, comprising:

a silicone body including an annular flange dis-
posed about a perimeter of the septum body;
and

a reinforcement cord disposed within the flange
for reinforcing engagement of the flange with a
corresponding annular groove defined in the flu-
id cavity of the implantable device, the septum
sealably covering the fluid cavity.

18. The septum as defined in item 17, wherein the
implantable device includes an implantable access
port, and wherein the reinforcement cord is integral
and annular in shape so as to bolster engagement
of the flange with the groove so as to inhibit unin-
tended separation of the septum from the implanta-
ble device.

19. The septum as defined in item 17, wherein an
outer diameter of the groove is greater relative to an
outer diameter of the flange so as to enable a first
portion of the septum flange to be seated within the
groove followed by a second opposing portion of the
septum flange to be seated within the groove.

20. The septum as defined in item 17, wherein the
implantable device includes an implantable access
port, the access port including a single-piece body
that defines the fluid cavity and the annular groove,
and wherein the flange is inserted into the groove by
first deforming the septum.

21. The access port as defined in item 20, wherein
the body of the access port includes acetyl resin and
wherein the cord includes polypropylene.
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Claims

1.

10.

An implantable access port, comprising:

a body defining a fluid cavity and a recess; and
a needle-penetrable septum covering the fluid
cavity, the septum including:

a flange that is received within the recess
of the port body; and

a reinforcement structure disposed at least
partially within the flange.

The access port defined in claim 1, wherein the port
includes at least one of a thermoplastic and a metal,
wherein the recess includes an annular groove de-
fined proximate an opening of the fluid cavity, and
wherein the flange is annularly defined about the
septum.

The access port as defined in claim 1 or 2, wherein
the reinforcement structure includes an annular cord
disposed within the flange of the septum so as to
prevent removal of the flange from the recess when
the access port is subjected to power injection.

The access port as defined in claim 3, wherein the
septumis substantially circular and includes silicone,
and wherein the reinforcement cord is insert-molded
within the flange of the septum.

The access port as defined in claim 3 or 4, wherein
the reinforcement cord includes at least one of poly-
propylene, acetyl resin, silicone, titanium, and stain-
less steel.

The access port as defined in any preceding claim,
wherein the reinforcement structure bolsters en-
gagement of the flange with the recess.

The access port as defined in any preceding claim,
wherein the body of the access port is an integral,
single-piece construction.

The access port as defined in any preceding claim,
wherein the body defines an opening to the fluid cav-

ity.

The access port as defined in claim 8, wherein the
recess includes an annular groove defined in the ac-
cess portbody between the fluid cavity and the open-
ing, the annular groove having a diameter greater
than a diameter of the opening and a diameter of the
fluid cavity.

The access port as defined in claim 8 or 9, wherein
the needle-penetrable septum comprises an upper
portion disposed in the opening.
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1.

12.

13.

14.

15.

The access port as defined in claim 10, wherein the
flange is an annular flange disposed in the recess,
the annular flange extending radially outward from
a lower portion and having a diameter greater than
a diameter of the upper portion.

The access port of any preceding claim, wherein the
reinforcement structure is an annular reinforcement
structure and the flange is an annular flange.

The access port of claim 12, wherein the diameter
of the annular groove is greater than the diameter of
the annular flange, and/or wherein the annular rein-
forcement structure includes an annular cord formed
from a shape-memory material.

The access port of claim 12 or 13, wherein the an-
nular reinforcement structure includes a plurality of
discrete segments.

The access port of claim 12 or 13, wherein the an-
nular reinforcement structure is a continuous annular
cord including a circular cross-sectional shape, and
is substantially non-resilient along an annular axis
thereof,

wherein, optionally, the continuous annular cord
comprises a memory shape material and is capable
of assuming a first shape configuration during place-
ment of the annular flange in the groove, and a sec-
ond shape configuration after at least partial place-
ment of the annular flange in the groove.
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